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What is claimed is : 

A nitride semiconductor device, comprising: 

a) a substrate; 

b) an active layer of a multiple quantum well 
structure >^ontaining . IngGai.gN (0 < a < 1} ; . 

c^ an n-region nitride semiconductor layer 
structure int>^rposed between said substrate and said active 
layer; 

d) a p\type multi-film layer formed on said active 
layer, said p-type\multi-f ilm layer including, 

a first niNtride semiconductor film containing Al, 
a second laitride semiconductor film having a 
composition dif ferent \ from that of said first nitride 
semiconductor film, at \eapt one of said first and second 
nitride semiconductor filmS^hdving a p-type impurity; 

e) a p-type low-\dbt>ed layer formed on said p-type 
multi-film layer, having a\ concentration of the p-type 
impurity lower than that of sahd p-type multi-film layer; and 

f) a p-contact layer \formed on said p-type low- 
doped layer, having a concentration of the p-type impurity 
higher than that of said p-type multi-film layer. 
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2. A nitride semiconductor device according to Claim 1, 
wherein said p-type low-doped layer isXmade of AlgGa^.^N (0 < 
s < 0.5), and said p-type low-doped layer has a composition 
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ratixD of Al less than that of said p-type multi-film layer. 

A nitride semiconductor device according to Claim 1, 
whereir^ said p-type low-doped layer is formed of a multi-film 
layered ^ructure with layers made of AlgGai.^N (0 < s < 0.5), 
and an average composition ratio of Al of said p-type low- 
doped layer \is less than that of said p-type multi-film layer. 
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4. A nitride semiconductor device according to Claim 1, 
wherein the impurity contained within said p-type multi-film 
layer and said p^contact layer is diffused into said p-type 
low-doped layer. 



.5.. A nitride semiconductor device according td Claim 1, 
wherein the concentration of the p-type impurity of said 



multi-film layer fall 
through 1 x 10^Vcm\ 



within the range of 5 x 10^ /cm 
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6. A nitride semiconductor device according to Claim 1, 
wherein the concentration of\ the p-type impurity of said low- 
doped layer is less than 1 x 'i0^^/cm\ 
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7. A nitride semiconductor device according to Claim 1, 
wherein the concentration of the^ p-type impurity of said p- 
contact layer falls within the range of 1 x 10"/cm^ through 5 
X 10'Vcm\ \ 
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^. A nitride semiconductor device according to Claim 1, 
wherein\said n-region nitride semiconductor layer structure 
includes \n n-region multi-film layer having a lower-film 
made of undoped nitride semiconductor, a middle- film doped 
with an n-type fvjpigurity, and an upper-film made of undoped 
nitride s em i co nSiu c\p r . 



9. A nitride seii^conductor device accordinaxt^ Claim 1, 
wherein said n-region nitride semiconductor ^^ayer structure 
further includes an undope^ GaN layer and^n n-contact layer 
containing an n-type impurrt^y, succ^^^ively formed on said 



substrate . 



10. A nitride semic^tiuc>tor de>^U:e according to Claim 9, 
wherein said n-type f^st^iklti-f ilm layer is formed on said 
n-contact layer, and the toml thickness of said undoped GaN 
layer, said n-c^tact layer, land said n-type first multi-film 
layer falls Within the range of 2 through 20pin. 



11. A nitride semiconductor device, comprising; 

a) a substrate; 

b) an active layer of a multiple quantum well 
structure containing In^Ga^.^N (0 < a < 1); 

c) an n-region nitride semiconductor layer 
structure interposed between said substrate and said active 



layer; 

d) a p-type single-layered layer formed on said 
active layer, made of Al^Ga^.^N (0 < b ^ 1) containing a p- 
type impurity; 

e) a p-type low-doped layer formed on said p-type 
single-layered layer, having a concentration of the p-type 
impurity lower than that of said p-type single-layered layer; 
and 

f) a p-contact layer formed on said p-type low- 
doped layer, having a concentration of the p-type impurity 
higher than that of said p-type single-layered layer. 

12. A nitride semiconductor device . according to Claim 
11, wherein said p-type low-doped layer is made of Al^Ga^.^N 
(0. < s < 0.5), and said p-type low-doped layer has a 
composition ratio of Al less than that of said p-type single- 
layered layer. 

13. A nitride semiconductor device according to Claim 
11, wherein said p-type low-doped layer is made of AlgGai.gN 
(0 < s < 0.5), and an 'average composition ratio of Al of said 
p-type low-doped layer is less than that of said p-type 
single- layered layer . 

14. A nitride semiconductor device according to Claim 



11, wherein the impurity contained within said p-type single- 
layered layer and said p-contact layer is diffused into said 
p-type low-doped layer. 



5 15. A nitride semiconductor device according to Claim 

11, wherein the concentration of the p-type impurity of said 
single-layered layer falls within the range of 5 x lO^Vcm^ 
through 1 x lO^Vcm'. 

(□ 
tH 

10 16. A nitride semiconductor device according to Claim 

in .11/ wherein the concentration of the p-type impurity of said 

y low-doped layer is less than 1 x lO^Vcm^. 

pj 17. A nitride semiconductor device according to Claim 

□ 15 11, wherein the concentration of the p-type impurity of said 
p-contact layer falls within the range of 1 x 10^^/cm^ through 
5 x 102Vcm\ 

18. A nitride semiconductor device according to Claim 
20 11, wherein said n-region nitride semiconductor layer 
structure includes an n-region multi-film layer having a 
lower-film made of undoped nitride semiconductor, a middle- 
film doped with an n-type impurity, and an upper-film made of 
undoped nitride semiconductor. 

25 
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19. A nitride semiconductor device according to >erzaiin 
11, wherein said n-region nitride semiconduje^r layer 
structure further includes an undoped GaN^^Cayer and an n- 
contact layer contain^-ng an n-type ^.^purity, successively 
formed on said substrati 



:onc 



IJI 



20. A nitride s 
19, wherein said n^type \^^rl:st 
said n-contac 
GaN layer-/^aid n-contact 



or device according to Claim 
Iti-film layer is formed on 
ayer, and\\the total thickness of said undoped 
ayer, and said n-type first multi- 



film l^er falls within the range of 2 through 20iam. 



21. As^nitride semiconductor device, comprising: 
a] a. substrate; 

15 b) a^ n-region nitride semiconductor layer 

structure formed o^n said substrate; 

c) an ac^^^e layer of a multiple quantum well 
structure formed on sai^ n-region nitride semiconductor layer 
structure; 

20 d) a first p-type^la^er formed on said active layer, 

emiconductor ; 

e) a p-contact layer;' 

f) a p-type low-doped l^er interposed between said 
active layer and said p-contact la^er, wherein said p-type 

25 low-doped layer has the p-type impuri\y concentration that is 



being made of p-type nitride^. 
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mi?\iinized to less than 1 x lO^Vciti^ and gradually increases 
towaivds the p-contact layer and the first p-type layer. 

22. N?V nitride semiconductor, device according to Claim 
21, whereinXsaid p-type low-doped layer is made of undoped 
nitride semiconductor, and the impurity contained within said 
p-contact layerXand said first p-type layer is diffused into 
said p-type low-doped layer. 



23. A nitride ^semiconductor device according to Claim 
lid p-t^e low-< 



22, wherein sa: 



-doped layer has the thickness 



adjusted so that theV minimum of the p-type impurity 

than 1 X lO'Vcm'. 



concentration is less thai 



24. A nitride sem 
21, wherein said active 
well structure including 
(0 < a < 1) . 




|tor device according to Claim 
^s made of the multiple quantum 
easvt one layer made of In^Ga^.^N 



25. A nitride semiconductor device according to Claim 

21, wherein said p-type low-doped lawyer are formed of a 

multi-film layer by alternately laminating two kinds of films, 
which have compositions different from each other. 



26. A nitride semiconductor device according to Claim 



21, ^herein said first p-type layer contains Al . 
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27. \a nitride semiconductor device according to Claim 
26, whereinVsaid first p-type layer is formed of p-type 
multi-film lay^^r by laminating a first nitride semiconductor 
film containing >^1 and a second nitride semiconductor film 
having a composit^Lon different from that of said first 
nitride semiconductoV film, and at least one of said first 
and second nitride sfinic^nductor film contains the p-type 
impurity therein. 



28. A nitride semiconductor device according to Claim 

low-doped layer i; 



26, wherein said p-type 




-s made, of GaN,. 



29. A nitride semiconductor devic^^according to. Claim 
26, wherein said p-type low^-doped ^Jrciyer is made of Al^Gai.gN 
(0 < s < 0.5), and said \^^'C^e^<Low- doped layer has a 
composition ratio of Al Le^s tryajx tha^ of said p-type multi- 
film layer. \ 
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30. A nitride semiconductor device according to Claim 
26, wherein said p-type \low-doped layer is formed of a multi- 
film layered structure wjlji^ layers made of AlgGa^.gN (0 < s < 
0.5), and an average coi([i?^o^ition ratio of Al of said p-type 
low-doped layer is less than that of said p-type multi-film 
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layer. 

31, .A nitride semiconductor device according to Claim 
30, where\n said p-type low-doped layer is formed by 
alternately Nlaminating layers made of AlgGai.gN (0 < s < 0.5; 
and layers maqe of GaN. 
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32. A nitride semiconductor device according to Claim 
21, wherein sasLd n-region nitride semiconductor layer 
structure includes an n-region multi-film layer having a 
lower-film made of Vundoped nitride semiconductor, a middle- 
film doped with an nAtype impurity, and an upper-film made of 
undoped nitride semiconductor. 



33, A nitride se: 
21, wherein said n 




ductor device according to Claim 
on nitride semiconductor layer 



structure further incliMes^n n-contact layer containing an 
n-type impurity, and an undoped GaN layer interposed between 
said substrate and said n-contact layer. 



34 . A nitride semiconductor device according to Claim 

\ 

33, wherein said n-type first multi-film layer is formed on 
said n-contact layer, and the total thickness of the undoped 
GaN layer, said n-contact layer, and said n-type first multi- 
film layer falls within the range of\2 through 20pm, 
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